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Whitham[3] $KdV$ ( )
$u_{t}+ \alpha uu_{x}+\int_{-\infty}^{\infty}K(x-\xi)u_{\xi}(\xi, t)d\xi=0$, (2)
$\frac{1 }{}$ $a_{c}$ $0.142\lambda$
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2.1
(2) $u(x,t)=ae^{i(kx-\omega t)}$
$-i \omega ae^{i(kx-\omega t)}+\int_{-\infty}^{\infty}K(x-\xi)aike^{i(k\xi-\omega t)}d\xi=0,$
$c(k):= \frac{\omega}{k}=\int_{-\infty}^{\infty}K(x)e^{-ikx}dx$. (3)
$K(x)$ $c(k)$ (2)
$c(k)$ $K(x)$ $c(-k)=c(k),$ $K(-x)=K(x)$
$K(x)=c_{0}\delta(x)+\beta\delta"(x)$ $c(k)=c_{0}-\beta k^{2}$ ( )Kd$V$
$u_{t}+c_{0}u_{x}+\beta u_{xxx}=0$ (4)
2.2
$|x|arrow\infty$ $u(x, t)$ (2)
:. $I_{1}:= \int_{-\infty}^{\infty}u(x)dx,$
$\bullet I_{2}:=\int_{-\infty}^{\infty}u^{2}(x)dx,$
. $I_{3}:= \int_{-\infty}^{\infty}[\frac{u^{3}}{3}+u\tilde{K}u]dx$ , where $\tilde{K}u:=\int_{-\infty}^{\infty}K(x-\xi)u(\xi)d\xi,$







$c(k)= \int_{-\infty}^{\infty}K_{W}(x)e^{-ikx}dx=\frac{2Bb}{k^{2}+b^{2}}, \omega(k)=\frac{2Bbk}{k^{2}+b^{2}}$ (6)




$( \frac{\partial^{2}}{\partial x^{2}}-b^{2})$ $($ $+\alpha uu_{X})-2bBu_{X}=0$ . (8)
Whitham peakin$g$ ( & )
[2]
$B=\pi/4,$ $b=\pi/2$






$u(x,t)$ $u_{x}(x,t)$ $m_{+}(t)$ , $m_{-}(t)$
Seliger[5] $m_{+}(0)+m_{-}(0)<-2K(0)/\alpha$
$T<|\alpha m_{-}(0)+K(0)|^{-1}$ $T$ $m_{-}(t)$
$\alpha uu_{x}$












$u_{0}(x)=A\sin kx,$ (2) $u_{0}(x)=Ae^{-(kx)^{2}}$ , 2
$K_{W}(x)=Be^{-b}$ Whitham
$u_{t}+ \alpha uu_{x}+\int_{-\infty}^{\infty}Be^{-b|x-\xi|}u_{\xi}(\xi, t)d\xi=0$ (10)
$(\alpha, B, b)$ , $(A,$
k $)$ 5 $u,$ $x,$ $t$ ( )
$\alpha=A=k=1$
$B,$ $b$ 2
$u_{t}+uu_{x}+ \int_{-\infty}^{\infty}Be^{-b|x-\xi|}u_{\xi}(\xi, t)d\xi=0,$ $u_{0}(x)=\sin x$ or $e^{-x^{2}}$ , (11)
4.2
(1) $uo(x)=\sin x$ $[0,2\pi],$ (2) (x) $=e^{-x^{2}}$ [-6, 6]


















$I_{2}= \int_{-\infty}^{\infty}u^{2}(x)dx$ ( 1% )
$2|x|=6$ $e^{-x^{2}}<10^{-}.$
67
55.1 Veo $(x)=\sin x$
$(B, b)=(3,3)$ $u(x, t)$ ,
$u_{x}(x,t)$ 1
$arrow-R- t/tp mm_{-R-}$















$10 12 \delta 10$$\triangleright\triangleright\theta \mathfrak{n}L- -MR$$B$
$\beta$
3: $u_{0}(x)=\sin x$ 4: $u_{0}(x)=e^{-x^{2}}$
5.2 $u_{0}(x)=e^{-x^{2}}$
4 Gauss $u_{0}(x)=e^{-x^{2}}$ B-b (
4$)$ $u_{0}(x)=\sin x$ 3 $B$ $b$ $b$
$b$ $B=2$
5 $b$ $(B=2, b=4)$ , 6 $b$
20 $(B, b)=(2,2)$ , 7 $b$
$(B=2, b=0.2)$
5 $(B=2.0, b=4.0)$
$mr\infty Aum$ $t/tp 4pLmm\perp rnm$
5: $u_{0}(x)=e^{-x^{2}}$ $(B=2, b=4)$ . ( ) ( )
1/2
7 $(B=2.0, b=0.2)$
$(B=2.0, b=4.0)$ $(B=2.0, b=0.2)$
6 $b$










6: (x) $=e^{-x^{2}}$ $(B=2, b=2)$ . ( ) ( )
$\underline{8}$
$– t/tp$ $rightarrow rmm$
7: (x) $=e^{-x^{2}}$ $(B=2, b=0.2)$ . ( ) ( )
5.3
Whitham (6)
$c(k)=\omega(k)/k$ 8 $k$ $b$ $c(k)$ $2B/b$
8: $Wl\dot{u}tham$
$k/b=10$ $k/b\leq 1$












$\Delta c_{n1}$ Whitham (11) $uu_{x}$
$O(1)$ $\Delta q$
$\Delta q=\frac{dc}{dk}\triangle k\sim\frac{Bbk}{(k^{2}+b^{2})^{2}}$ $k$ $O(1)$ $b\ll 1$
$\Delta c_{n1}\sim\Delta q$ $b\propto 1/B$ $b\gg 1$
$b\propto B^{1/3}$
9 $b\propto 1/B$ $b\propto B^{1/3}$
$b\ll 1$
$b\propto 1/B$
$b\gg 1$ $b\propto B^{1/3}$ $b$
$0010$
$B$ $mm$$um$ $-m_{-K\propto}$$B$
9: ( )uo$(x)=\sin x$ , ( )uo $(x)=e^{-x^{2}}$
6
Whitham (11) ( )
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